[Physiological significance of superoxide dismutase isozymes].
Superoxide dismutases (SODs) scavenge superoxide anion and participate in an essential role as a defense system against oxidative stress in body. Cu,Zn-SOD is localized at cytoplasm. A defect in the Cu,Zn-SOD gene has been demonstrated in some cases of familial amyotrophic lateral sclerosis. Trisomy of chromosome 21 in Down's syndrome increases the level of this isozyme and causes the disease. Inactivation of Cu,Zn-SOD by glycation under hyperglycemic conditions may also be a critical factor for diabetic complication. The expression of the second isozyme, Mn-SOD localized at mitochondrial matrix, is regulated in a complex manner by many stimulants such as interleukin-1, -6, tumor necrosis factor, lipopolysaccharide, and tumor promoters phorbol ester (TPA) and okadaic acid. This isozyme seems to work as a defense mechanism against damage during inflammatory responses. The third isozyme, extracellular SOD, is highly glycosylated and has affinity for heparin sulfate. This may participate in scavenging superoxide in plasma and, therefore, missense mutation in heparin binding domain increases the serum level of this isozyme, although the physiological role is not clearly understood yet.